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Modeling of Combustion and Heat transfer in the Iron Ore

Sintering Bed -

Evaluation of the Calculation Results for

Various Cases

Won Yang®, Changkook Ryu”, Sangmin Choi"

ABSTRACT

Numerical simulations of the condition in the iron ore sintering bed are performed for
various parameters. The sintering bed is modelled as an unsteady one-dimensional
progress of solid material, containing cokes and iron ore. Bed temperature, solid mass
and gas species distributions are predicted for various parameters of moisture contents,
cokes contents and air suction rates, along with the various particle diameters of the
solid for sensitivity analysis. Calculation results show that influences of these parameters
on the bed condition should be carefully evaluated for achievement of the self-sustaining
combustion without the high temperature section, which can cause the excessive melting
in the bed. It suggests that the model should be extended to consider the bed structural
change and multiple solid phase, which can treat the inerts and fuel particles separately.
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A : area (m?)

C : molar concentration (kmol/m®)
d : diameter (m)

FFS : flame front speed (cm/sec)
. latent heat (kJ/kg)

. enthalpy (J/kg)

: conv. heat transfer coefficient
: enthalpy/unit volume (J/m")

: thermal conductivity (W/m-K)
: rate coefficient (/s)

' mass transfer coefficient (m/s)
* mass fraction

: number density (/m®)

: pressure (Pa)

: heat (W)

: heat per unit volume (W/m")

: universal gas constant (kJ/kg-K)
. temperature (K)
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t : time (sec)

v : velocity (m/s)

W : molecular weight (kg/kmol)
v : axial distance (m)

Greeks

¢  bed void fraction, internal pore
v ! stoichiometric coefficient

o © density (kg/m®)

Subscripts

g - gas

ip © internal pore

o ! initial

p : particle

r . Arrehnius reaction
s : solid, stoichiometric
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Table 2 Simulation cases

Parameter Reference  Variations
Moisture 55 % 2~8 %
Cokes 35 % 2~7 %

Air velocity 023 m/s 0.1~07 m/s
Particle size 3 mm 1~5 mm

3.1.1 Temperature/mass distribution of
the solid bed
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